INTRODUCTION
The Sewol ferry accident in April 2014 was one of the most tragic disasters in Korean history. Among the 476 people on board, 325 were high school students, 14 were teachers, and a total of 304 people died or are still missing after the disaster. This accident is surely the most traumatic loss to the family. After the Sewol ferry accident, there was increased nationwide interest in disaster mental health support. The majority of mental health support services focused on the post-traumatic stress disorder (PTSD) and acute stress disorder in the bereaved family members. The intervention and evaluation focused on acute stress disorder within one month after the disaster and PTSD in the following period (1) . Even though the Sewol ferry accident is fundamentally a bereavement and grief experience after the loss of their family members, few attempts were made to understand their grief process (2) . After the Sewol ferry accident, the bereaved family members showed symptoms of PTSD, post-traumatic embitterment disorder, depressive disorder, anxiety disorder, and insomnia disorder. However, most of the bereaved families belong to the general population which consists of those who do not have a history of psychiatric pathologies before the accident. And all of them are essentially undergoing the process of grief after the loss of their family member and most of them are having complicated grief disorder. The prevalence of complicated grief is higher in individuals who lost their child as the bereaved parents of victims of the Sewol ferry accident (3) . The loss, which is sudden, unexpected, and caused by intentional power led to violent death is also associated with a high prevalence of complicated grief (4, 5) . The Sewol ferry accident is a representative example of sudden, unexpected, and violent events. Therefore, it is critical to evaluate the effectiveness of disaster mental health support services offered after the accident in mitigating grief of the bereaved family members.
There are different types of grief support services according to the types of bereaved people, provider, time, settings, and types.
https://doi.org/10.3346/jkms.2017.32. 7.1173 Approaches for helping the bereaved family vary from the support provided by their friends or families to a structured grief intervention provided by mental health professionals (6, 7) . Previous studies on grief support focused on the effects of a specific structured intervention in a clinical setting, where the support services were designed for specific bereaved individuals, support providers, intervention timing, and methods. However, the intervention offered to the family bereaved by a sudden disaster is much more complicated than a specific structured intervention for an individual as in the case of the Sewol ferry accident. For example, various professional organizations or nonprofessionals provide a range of supported programs over the course of time. And even multiple support approaches by professionals and non-professionals were offered simultaneously. Until now, few studies have investigated the overall effects of multi-centered and complicated mental health support on the grief process in a disaster. In the case of the Sewol ferry accident, various national institutions and agencies, hospitals, professionals, and non-professionals voluntarily involved themselves in the support programs to help the bereaved family members. In particular, immediately after the accident, lack of a control tower prevented the application of systematic mental health support (8) . As many as 561 voluntary mental health professionals from 34 supporting organizations participated in these support programs (9) . In addition, various religious organizations and personal friends and relatives, which could also be considered as an intervention in a wider sense, visited the bereaved family members. In response to the Sewol ferry accident, the government established the Ansan Mental Health Trauma Center to lead and organize disaster mental health support. However, some of the bereaved family members still hold on to their anger against the government and continue to seek support and counseling from religious organizations or counseling agencies (1) .
In this study, we investigated the broader influence of mental health support provided to the bereaved family members in mitigating the grief process. To this end, the severity of complicated grief was determined among those who received some form of support and those who did not receive any form of support. The study also considered the influence of history of psychiatric pathologies before a disaster on the bereaved family members (10) . Furthermore, the association of the mental health support and PTSD, depressive disorder was investigated since PTSD and depressive disorder are known to be comorbidities in complicated grief. If mental health support is associated with other psychopathology, the effect of mental health support on grief should be differentiated from the effects of other psychopathological factors. We also examined whether the level of social support, which is known to be related to grief, differs according to whether or not they receive mental health support.
MATERIALS AND METHODS

Participants
We contacted the representatives of the council of bereaved families in Asan, Korea to explain them the purpose of the study that is part of a longitudinal cohort study. The cohort study performed to identify the risk and prognostic factors that have an influence on mental health of individuals who have experienced a disaster. After the representatives of the council of bereaved families agreed, 93 bereaved family members were recruited. Before the survey was carried out, informed consent was obtained from all participants. Psychiatrists who are disaster mental health professionals interviewed the participants. Data were collected through self-reporting questionnaire, including psychiatric scales, socio-demographic variables and items for psychiatric symptoms. Out of the 93 bereaved family members, 87 participants completed the questionnaire, and only data from the completed questionnaires were used for analysis.
History of psychiatric pathologies before a disaster is a risk factor for psychiatric problems after the disaster, such as complicated grief (10) . Therefore, the participants were divided into 4 groups based on the experience of psychotherapy or psychiatry clinic service before the accident and mental health support after the disaster. In this study, mental health support services for the Sewol ferry accident included the Ansan Mental Health Trauma Center service, psychiatric clinic service by a psychiatrist, counseling center service, mental health support by religious organizations, and ventilation to friends (support by friends). Group 1 received psychotherapy or psychiatry clinic service before the disaster and mental health support after the Sewol ferry accident. Group 2 consisted of those who received mental health support only after the Sewol ferry accident. Participants included in group 4 received neither psychotherapy or psychiatry clinic service before the disaster nor mental health support after the Sewol ferry accident. Because only one participant was classified into group 3, which consisted of individuals who received psychotherapy or psychiatry clinic service only before the disaster, group 3 was excluded from univariate and multivariate analyses, and only its frequency and descriptive statistics were presented.
Measures
We included the variables that affect the inventory of complicated grief (ICG) score (11) . We categorized the variables based on 3 characteristics: demographic, socioeconomic, and healthrelated characteristics. Demographic variables included sex, age, marital status, having a child/children other than the deceased child, family generations, and religion. Socioeconomic variables included economic status, unemployment after the disaster, type of residence, type of medical insurance, and insurance coverage for the accident. Lastly, health-related vari-https://doi.org/10.3346/jkms.2017.32.7.1173 ables included receipt of psychiatry clinic service or psychotherapy before and after the disaster, hospitalization after the disaster, use of pharmaceutical medicine without prescription, outpatient visit, use of sleeping pills, digestive medicine and pain reliever, subjective health status 1 month after the disaster, diagnosis of severe and chronic diseases, family history of psychiatric illness, alcohol drinking, smoking, and physical activity.
ICG
ICG (11) is a self-rated inventory which was developed to evaluate the symptoms of grief to predict functional mental disorders. This instrument was designed to measure functional mental symptoms that have been termed as complicated grief. The rating score of ICG ranges from 0 to 76, and a score of 25 or higher is considered as a high-risk group requiring therapeutic intervention.
PTSD Check List-5 (PCL-5)
The PCL-5 (12) is a self-rated inventory which was developed for screening PTSD symptoms based on the criteria of the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5). The score of the PCL-5 scale ranges from 0 to 80, and a score of 38 is used as the cut-off score for PTSD diagnosis.
Patient Health Questionnaire-9 (PHQ-9)
The PHQ-9 (13) is an inventory for screening, diagnosing, monitoring, and measuring the severity of depression. The PHQ-9 has 9 questions, and each question rates the frequency of symptoms according to the scoring severity index from 0 to 3. The PHQ-9 score ranges from 0 to 27, and a score of 8-11 is used as the cut-off score for the diagnosis of major depressive disorder (14) .
Functional Social Support Questionnaire (FSSQ)
The FSSQ (14,15) is a self-rated FSSQ consisting of 14 items, and the FSSQ score ranges from 14 to 70. The lower the total score, the higher the degree of social support.
Data analysis
We conducted a frequency and descriptive statistical analysis to calculate the frequency, mean, standard deviation (SD), median, interquartile range (IQR), and minimum and maximum values. For univariate analysis, we performed t-test, one-way analysis of variance (ANOVA) and correlation analysis to identify the mean difference among groups and to determine the relationship between continuous variables and ICG, PCL-5, and PHQ-9 scores. To control for potential confounding factors, multiple linear regression analysis was carried out. It identified the association of variables with ICG, PCL-5, and PHQ-9 scores. All statistical analysis was performed using SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).
Ethics statement
The present study protocol was reviewed and approved by the Institutional Review Board of Seoul St. Mary's Hospital at The Catholic University of Korea (registration No. KC15OIMI0261). Informed consent was submitted by all subjects when they were enrolled.
RESULTS
Eighty-seven bereaved family members, who completed the questionnaires, included 75 parents, 1 wife, 2 grandparents, 8 siblings, and 1 aunt of the victims. The mean ICG score of 87 bereaved family members was 54.05 (SD, 14.49; ranging from 11 to 76). Of the 87 participants, 84 scored 25 or above on the ICG scale and showed symptoms of complicated grief. Table 1 shows the demographic, socioeconomic, health-related variables of the study population and the univariate analysis results of the ICG score for each intervention group. Groups 1, 2, 3, and 4 comprised of 18, 47, 1, and 21 people, respectively. In univariate analysis, groups showed a significant difference in the mean ICG score (P = 0.020). There was no significant correlation between the ICG score and other variables except for subjective health status measured 1 month after the disaster (P = 0.005). Furthermore, the association of variables with PCL-5 and PHQ-9 scores was analyzed. In univariate analysis, there was no significant difference in the PCL-5 (P = 0.140) and PHQ-9 scores (P = 0.603) among groups, respectively. Subjective health status 1 month after the disaster also showed a significant difference in the mean PCL-5 (P < 0.001) and PHQ-9 scores (P < 0.001), respectively. Otherwise no significant correlation was found between the PCL-5 and PHQ-9 scores and other variables except for alcohol drinking status in the PCL-5 (P = 0.038).
The results of multiple linear regression analysis are summarized in Table 2 . We included the variables, which were found to be significant in univariate analysis, in a regression model. And we also included the demographic variables such as age and sex. In multiple linear regression analysis, the ICG score was significantly associated with group 2 (β = 9.07; P = 0.012) and subjective health status 1 month after the disaster (β = 14.18; P = 0.007).
Group 2 showed a lower mean ICG score than group 4 (Table  3) . Group 2 showed lower mean PCL-5 and PHQ-9 scores than group 4, but the differences were not significant. Also, the improving or remaining subjective health status group showed lower mean ICG, PCL-5, and PHQ-9 scores than the worse subjective health status group. In the PCL-5 scale, non-alcoholic participants (mean ± SD, 49. may cause more severe mental health problems later. Table 3 shows the FSSQ scores for each group. There is a possibility that mental health support could be considered a different aspect of social support, which is known to help mitigate the grief response (16, 17) . Therefore, we analyzed FSSQ according to the 4 groups. Group 2 showed a higher mean FSSQ score, indicating a low level of subjective functional social support, than group 4, but the difference was not significant. There was no significant correlation between the degree of social support and whether or not they received mental health support.
DISCUSSION
There are many different types of mental health support services according to the types of bereaved people, provider, time, settings, and types and adequate mental health support is needed for bereaved people who experience a traumatic loss (18) (19) (20) (21) (22) (23) (24) (25) (26) . Previous studies have focused on a specific structured intervention. However, the intervention offered to the family bereaved by a sudden disaster is much more complicated than a specific structured intervention for an individual. There are few studies assessing the overall effects of multi-centered and complicated mental health support on the grief process.
This study investigated the broader influence of mental health support provided practically to the bereaved family on the severity of complicated grief. The effects of disaster mental health support on an individual's grief caused by a sudden disaster were evaluated in a broad perspective. We did not focus on a specific structured intervention as in previous studies. Accordingly, comprehensive mental health support services including https://doi.org/10.3346/jkms.2017.32.7.1173 the Ansan Mental Health Trauma Center service, psychiatry clinic service by a psychiatrist, counseling center service, mental health support by religious organizations and ventilation to friends (support by friends) were considered in this study. The results of this study demonstrated that any form of mental health support reduced the severity of grief. This result is particularly meaningful because it was obtained from the analysis of the 4 groups categorized based on the experience of psychotherapy or psychiatry clinic service before the disaster. Mental health support significantly reduced the severity of grief only in those participants who had not received any psychotherapy or psychiatry clinic service before the traumatic loss. To determine if the disaster mental health support services were associated with other mental health problems, the severity of depressive disorder and PTSD was analyzed. There was no significant difference in PCL-5 and PHQ-9 scores among groups. Since after the Sewol ferry accident, mental health support focused on acute stress disorder and PTSD, it is interesting to note that mental health support after Sewol ferry accident showed a greater association with the severity of grief than with that of other pathologies.
Although currently there is a lack of policies to mitigate the grief of bereaved families, the understanding and empathy of individual mental health support providers for the bereaved family members might have influenced the grief process of families. These qualitative effects could not be represented by the qualitative results of this study. And it is not clear if the effects are common among those who lost their family member in other disasters. These issues should be further investigated in future studies.
The participants' interpretation of receiving an intervention should also be considered. Considering that the concept of mental health support can be a different aspect of social support, we evaluated the degree of social support perceived by the 4 groups using the FSSQ scale. The results showed that there was no significant difference in social support among groups. Wilson et al. (6) reviewed 38 bereavement services and suggested that educational information and emotional support from organizations or support providers who prepared to help a bereaved person were helpful for bereaved individuals. In a report on resilience to loss and chronic grief by Bonanno et al. (17) , coping resources were described to play a critical role in moderating adjustment to interpersonal loss. In this study, we propose that the participants' acceptance of any form of disaster mental health support service could be explained by the 'willingness' or 'coping resources' to seek help from support providers. And further studies are needed on this subject. An advantage of this study is that it included a number of demographic, socioeconomic and health-related variables which can affect the severity of grief, PTSD and depression. Among the variables considered, the presence of mental health support most significantly influenced the severity of grief. The subgroup with worse subjective health status in each group showed a higher correlation with grief, PTSD and depression, which could be attributed to the association between subjective physical health status and mental health. The association between physical and mental health should be carefully considered when disaster mental health is concerned.
The limitations of this study also merit brief discussion. First, the sample size assessed in this study was not large enough. Sec- ond, the participants were limited to family members bereaved by the Sewol ferry accident, and they may not represent the populations dealing with grief caused by a traumatic loss. Based on the ICG scores, 84 of the 87 participants were suffering from complicated grief, and this incidence was higher than that reported in previous studies. This high prevalence may be related to factors such as the scale of the tragic accident, predominant young victims, man-made disaster caused by half-hearted response of the government and unclear explanation provided by the government, which all together aggravate embitterment. Unlike other studies where data were collected from multiple disasters, the scope of this study was limited to a single disaster, eliminating potential disturbance due to the heterogeneous data source. Third, this was a cross-sectional study performed 1 year 6 months after the accident. However, because most of the previous studies measured the effects of intervention on the grief process immediately after disasters, the results of this study could be used to elaborate on the long-term effects of grief intervention on mental health support. Fourth, this study was based on the use of self-rating questionnaires. Only the presence of disaster mental health support service was considered and its frequency was not taken into consideration. Therefore, although the effects of the frequency of disaster mental health support service could not be determined, a simple yes/no answer would have ensured the credibility of the results which were dependent on the presence of intervention.
In future studies, we expect a comprehensive assessment of the effects of mental health support on disaster mental health so that an appropriate intervention can be developed and provided to each individual who has experienced a disaster and is currently experiencing grief.
